, previous history of hypoglycemia, cognitive deficit/dementia, autonomic cardiovascular neuropathy, comorbidities and weight loss corresponded to risk factors described in NANDA International. Other risk factors identified were: advanced age, black skin color, longer length of diabetes diagnosis, daytime sleepiness, macroalbuminuria, genetic polymorphisms, insulin therapy, use of oral antidiabetics, and use of metoclopramide, inadequate physical activity and low fasting glycemia. Conclusions: risk factors for the diagnosis, risk for unstable blood glucose level, for persons with type 2 diabetes mellitus were identified, and 42% of them corresponded to those of NANDA International. These findings may contribute to the practice of clinical nurses in preventing the deleterious effects of glycemic variation.
Introduction

Risk for unstable blood glucose level (00179)
is a NANDA International, Inc. (NANDA-I) nursing diagnosis (ND), defined as "Vulnerable to variation in blood glucose/sugar levels from the normal range, which may compromise health" (1) .
In the latest NANDA-I diagnostic classification edition, 16 risk factors for this ND are described:
alteration in mental status, average daily physical activity is less than recommended for gender and age;
compromised physical health status; delay in cognitive development; does not accept diagnosis; excessive stress; excessive weight gain; excessive weight loss, inadequate blood glucose monitoring; ineffective medication management; insufficient diabetes management; insufficient dietary intake; insufficient knowledge of disease management; nonadherence to diabetes management plan; pregnancy; and rapid growth period (2) (3) , which are used to identify this diagnosis in patients of different clinical profiles or health-disease conditions.
Among these conditions, a special interest in type 2 diabetes mellitus (DM2) is demonstrated in this study. In a study that investigated 30 people during home nursing consultations, 60% had unstable glycemic risk (4) . In another study with diabetic patients in outpatient care, 28.6% of the participants had this ND (5) .
Studies demonstrate that variation in glycemic levels may: increase the rate of complications and mortality in hospitalized patients with acute coronary syndrome (6) , compromise renal function and structure (7) , and lead to endothelial dysfunction (8) .
These consequences can have negative impact on productivity, quality of life and survival, and involve high costs related to treatment (9) . Thus, the recognition of risk factors for unstable glycemia and the institution of preventive measures can contribute to positive results for which nurses have responsibility.
The recognition of the risk factors of this ND may occur due to the nurse's knowledge, his previous experiences, and by means of consultation of available scientific literature, among others. In clinical practice, NANDA-I diagnosis classification is an important, easily accessible resource that guides nurses in recognizing risk factors, and in the clinical decisionmaking process.
The movement of researchers to improve the
NANDA-I diagnosis classification, including new
diagnostic elements, is current in the literature. In a literature review, 79 defining characteristics of the diagnosis of decreased cardiac output (00029) were identified, of which 28 were approved by NANDA-I and the others were identified as possible indicators of this diagnosis (10) . In another study, researchers found that the distances in the six-minute walk test were predictive of ineffective peripheral tissue perfusion (00204) and suggested that this could be a defining characteristic of that diagnosis (11) .
Risk for unstable blood glucose level is supported
by three references published between 2003 and 2005 (1) . Therefore, reviewing the ND and supporting its elements, such as risk factors, in current literature is of fundamental importance.
In this context, the objectives of this study were to identify evidence in the literature regarding possible risk factors for the diagnosis of risk for unstable blood glucose level for individuals with DM2, and to compare them with the risk factors described by NANDA-I.
Method
This literature integrative review was conducted according to the following steps: identification of the research question; definition of the criteria for inclusion and exclusion of studies; categorization and evaluation of studies; extraction and interpretation of results; and synthesis of knowledge (12) . The question that led to the survey data was: What are the risk factors for unstable glycemia in people with type 2 diabetes mellitus?
The PICO [P(problem or patient) I (intervention) C (comparison) O (outcomes)] acronym (13) was used to develop strategies for searching the PubMed portal (National Library of Medicine and the National Institutes of Health) and CINAHL database (Cumulative Index to nursing Allied Health Literature), as described in Figure 1 . These two databases were chosen because they include the main journals in the health and nursing areas that involve the subject of interest for the present study.
The search was performed from October to November of 2015. Initially, the terms "risk factor"
and "risk factors" were used in the search strategy, but results obtained were nonspecific. The use of these terms provided articles in which unstable glycemia was a risk factor for other diseases. Therefore, these terms were suppressed, which made the search results more specific and better answered the research question and, therefore, its replacement was not necessary.
In order to be included in this review, the studies needed to meet the following inclusion criteria: to investigate variation in blood sugar levels that may compromise health as an outcome, defined as that which increases or decreases serum glucose; be a "Hypoglycemia" (CINAHL titles) or "hypoglycemia" or "Hyperglycemia" (CINAHL titles) or "hyperglycemia" or "glycemic variability" (all fields) or "glucose imbalance" (all fields) 
Results
Twenty-two primary studies met the eligibility criteria. All were published in English or Spanish.
The countries of origin of the articles were the United States (n=6), Germany (n=4), Japan (n=2),
Italy (n=1), China (n=1). and England (n=1). The characteristics of these studies are demonstrated in 
Level of evidence
Severe hypoglycemia requiring the assistance of emergency medical services -frequency, causes and symptoms (22) Czech republic Rev. Latino-Am. Enfermagem 2017;25:e2893.
Discussion
This review identified the risk factors for unstable blood glucose levels in people with type 2 DM. Most articles studied the reduction of blood glucose levels, especially severe hypoglycemia.
Hypoglycemia is the most common acute variation in diabetic patients, especially in type 1 and type 2 diabetes, and type 2 insulin-treated diabetes. It is defined as blood glucose levels lower than 70 mg/dL.
Severe hypoglycemia, i.e., hypoglycemia requiring administration of carbohydrates, glucagon, or other resuscitative actions, is a potentially fatal condition (39) .
It was possible to establish a correspondence of the One exception is the risk factor, Rapid growth period.
Type 2 DM is more common after 40 years old, whereas type 1 DM affects mainly children and adolescents (39) .
Thus, this risk factor seems more suitable for people with type 1 DM.
Risk factor described in NANDA-I Risk factor found in the review
Risk factors for increased blood glucose levels
Insufficient diabetes management Elevated levels of HbA1c associated with elevated fasting hyperglycemia (18) Excessive weight gain Body Mass Index>31 Kg/m 2(26) Risk factors for decreased blood glucose levels
Insufficient diabetes management
Previous history of hypoglycemia (28, 35) Low levels of HbA1c (29) (30) (31) Alteration in mental status Delay in cognitive development Cognitive deficit/Dementia (20, 27) Compromised physical health status Cardiovascular autonomic neuropathy (23) Comorbidities: cardiovascular, pulmonary, kidney, liver, cerebrovascular, psychiatric diseases, adrenocortical failure (25, 28, 33, 38) Excessive weight loss Weight loss (33) Figure 4 -Correspondences between NANDA-I risk factors for risk for unstable blood glucose level in people with type 2 diabetes mellitus, and those identified in a literature review. São Paulo, 2015.
Risk factors for increased blood glucose levels Intravenous metoclopramide (26) Risk factors for decreased blood glucose levels
Advanced age (28, 31, 33) ; African-American race (32) ; Longer duration of Diabetes mellitus diagnosis (24, 30) ; Daytime sleepiness (38) ; Macroalbuminuria 21) ; Genetic polymorphisms: CYP2C9 (19, 29) and angiotensin converting enzyme (24) ; In people treated with insulin: total daily doses of insulin; association of insulins (22, 28) ; In people treated with oral antidiabetics: use of sulfonylureas; combination of metformin and sulfonylureas (25, (27) (28) 35) ; Inadequate physical activity (20) ;Fasting blood glucose level <6.1 mmol/L (34) A correspondence was found between the NANDA-I risk factor, insufficient diabetes management, with high or low HbA1c and a previous history of hypoglycemia.
The management of a chronic disease, such as type 2 DM, extrapolates the biological aspects (40) , however the biological markers are still considered the gold standard for its investigation. In the context of type 2 DM, HbA1c is a method that allows for the assessment of glycemic control in the long term (39) . Therefore, the assessment of HbA1c by nurses is not only valuable for the assessment of the history of the person with type 2 DM, but also for the risk assessment of future glycemic variation.
Compromised physical health status is a NANDA-I risk factor that can be understood, in this context, as the presence of chronic diseases, such as: coronary heart disease, cardiovascular autonomic neuropathy, heart failure, chronic anemia, kidney damage, depression, mood disorders and adrenocortical insufficiency, which may compromise the physical health of people with type 2 DM (25, 28, 33, 38) . In addition to the number of multiple comorbidities, their type and severity can be important influences on prioritizing care for individuals with diabetes, and on the ability of self-care performance for people with DM and, consequently, glycemic variation (41) .
Another factor that can undermine self-care ability, increase the number of medication errors of people with DM, represent associated comorbidity or frailty, and thereby increase the risk of hypoglycemia is daytime Teixeira AM, Tsukamoto R, Lopes CT, Silva RCG.
sleepiness (38) . However, sleepiness may have different causes, one of which can be hypoglycemia itself.
The NANDA-I risk factors, "alteration in mental status" and "delay in cognitive development", are related to impaired cognitive status and dementia, identified in this review. They can affect the functional ability and self-care of patients with type 2 DM (20) , an essential requirement to prevent episodes of glycemic variation and the emergence of acute and chronic complications related to the disease (42) .
Weight loss, found in this review can have a correspondence with the NANDA-I risk factor, "excessive weight loss". Weight loss is common in type 2 DM, probably due to the catabolism that characterizes the disease. Additionally, certain drugs used to treat the disease can cause weight loss (43) . In fact, weight loss may be considered a risk factor for glucose variations, especially hypoglycemia, when the given dosage is not adjusted to weight changes.
Another factor associated with a higher likelihood of increasing blood glucose levels was the intravenous use of metoclopramide, which antagonizes the effects of incretins. This interaction induces glucose-dependent insulin secretion and inhibits glucagon secretion, leading to postprandial hyperglycemia (26, 44) .
Regarding risk factors that increase the likelihood of lowering blood glucose levels, the following were also identified: age; African-American ethnicity; longer duration of diabetes; insulin therapy; therapy with oral antidiabetic agents; macroalbuminuria; inadequate physical activity; and genetic factors.
Advanced age is associated with an increased risk of hypoglycemia, due to factors such as: adverse effects of medication, poor nutrition, cognitive impairment, renal failure, autonomic dysfunction, and long-term DM (45) . Also regarding age, several studies selected in this review emphasize caution in the use of sulfonylureas in the elderly, because they have greater chances of developing severe hypoglycemia (25, 27) .
Regarding race, one study showed that the hypoglycemic risk in African-Americans was 2.5 to 3
times that of Caucasians, especially in the first days of hospitalization. The authors of the study explain the finding by the likely lack of adherence to treatment at home and the diminished capacity of the HbA1c test to accurately assess glycemic control in AfricanAmericans, environmental factors and lifestyle (32) . As only one study found a relationship between race and risk of hypoglycemia, this result should be interpreted with caution.
The complexity of treatment regimens with insulin, associated with the need for greater attention to glycemic control, may explain the higher incidence of hypoglycemic events in patients under this type of treatment (22, 33) . The use of simpler regimens and insulin analogs can minimize these risks (46) . .
The recommendation to personalize glucose control is reinforced by the fact that genetic factors have also been found to be precipitants for hypoglycemic events.
Carriers of the CYP2C9 variant allele may be more likely to experience mild attacks of hypoglycemia during treatment with oral antidiabetic sulfonylureas (19) .
Individuals with type 2 DM with these polymorphisms may respond more frequently with hypoglycemia.
Although macroalbuminuria is a recognized marker of glomerular injury, the underlying mechanisms that could explain their relationship with hypoglycemia
are not yet fully understood (21) . However, when individuals with type 2 DM have diabetic nephropathy with macroalbuminuria, nursing attention towards the possibility of hypoglycemia should be increased.
Inadequate exercise was found to be a risk factor for severe hypoglycemia. The causes include:
reducing food intake; longer intervals between meals and exercise; unexpected increase of exercise intensity or duration; increased insulin absorption 
